E 5846 



03 0 
33 













to 






LU 






o 






LJJ 






_J 






> 












CL 






CO 






03 






LLI 






o 














< 








CO 














CQ 






c 







O ^ LU 

f E o 

3 

< w R 



m =! 

(V — 

< O 
3 CO LU 

-^8 



UJ 

UJ O 

— I LJJ Z 
H ^ CO 

cc on 

— Q. UJ 
3 CO ^ 
I- CO o 

ci: LU H 
> o 

< 




LU ^ 



o: ^ H 

CO < UL 



■ CD ^ 



< 



< 



a CM 
t 



I- ^ 

> 



VIRTUAL TABLE 
OPERATING 
RIGHT 


|select,update| 


USER 
NAME 


APUserl 1 


VIRTUAL 
TABLE NAME 


VT1 1 


Q 




VA 





FIG. 2 



CLIENT PC 1 210 




CLIENT PC 2 210 




AP 60 








AP 60 





DEFINITION 
TOOL PC 230 




DEFINITION 
UNIT 10 






MULTI-DATABASE 
INTEGRATING 
SERVER 240 



MULTI-DATABASE 
INTEGRATING 
UNIT 30 



290 



DBMS 
SERVER 1 250 



DBMS 
SERVER 2 260 



FIG. 3 



381 

\ 


382 


383 


DBMS 


DBMS 


HOST 


NAME 


TYPE 


NAME 


DBMS1 


TYPE1 


host1 


DBMS2 


TYPE2 


host2 



INFORMATION 



321 



322 



380 
323 



RTBLJD 


REAL TABLE 
NAME 


DBMS 
NAME 


1 


RT1 1 


DBMS1 


2 


RT1 2 


DBMS1 


3 


RT2 1 


DBMS2 


4 


RT2 2 


DBMS2 



311 




312 


313 


314 

{ 


DBMS_ 


UID 


DBMS 
NAME 


DBMS 
CONNECTING 
USER NAME 


PASSWORD 


1 
2 
3 
4 


DBMSI 
DBMS1 
DBMS2 
DBMS2 


DB1 User1 
DB1 User2 
DB2 User1 
DB2 User2 


PW011 
PW012 
PW021 
PW022 




331 


DBMS USER INFORMATION 310 
332 333 334 



RCJD 


REAL COLUMN 
NAME 


DATA 
TYPE 


RTBL_ ID 


1 
2 


RC1 
RC2 


NUMBER 
NUMBER 


1 
1 



REAL TABLE INFORMATION 320 

DBMS INFORMATION 21 



REAL COLUMN 
INFORMATION 330 



341 



342 



351 



352 



353 



354 



VIRTUAL 
TABLE NAME 


VIRTUAL TABLE NAME 
DEFINITION SQL 


VT1 
VT2 


SELECT RT1 1.RC1,RT1 1.RC2... 
SELECT RT1 2.RC1,RT2 2.RC2... 



VCJD 


VIRTUAL 
TABLE NAME 


VIRTUAL TABLE 
COLUMN NAME 


RCJD 


1 
2 


VT1 
VT1 


VC1 1 
VT1 2 


1 

2 



VIRTUAL TABLE-TABLE 
DEFINITION 340 



VIRTUAL TABLE-COLUMN 
DEFINITION 350 



USER INFORMATION 22 



361 



362 



363 



364 



VA_ID 


VIRTUAL 
TABLE NAME 


USER 
NAME 


VIRTUAL TABLE 
OPERATING 
RIGHT 


1 

2 


VT1 
VT2 


APUserl 
APUser2 


SELECT,UPDATE 
SELECT 



371 

i 



372 



373 



UID 


USER 
NAME 


PASSWORD 


1 

2 


APUserl 
APUser2 


xxxxx 

YYYYY 



VIRTUAL TABLE ACCESS PRIVILEGE 24 



381 382 

L L 



383 

A 



384 



385 



VA_ID 


VIRTUAL 
TABLE NAME 


VIRTUAL TABLE 
COLUMN NAME 


USER 
NAME 


VIRTUAL TABLE 
OPERATING 
RIGHT 


1 
2 


VT1 
VT1 


VC1 1 
VT1_3 


APUserS 
APUserS 


SELECT 
SELECT 



USER 

INFORMATION 
23 



VIRTUAL TABLE COLUMN 
ACCESS PRIVILEGE 26 



EXPLANATORY NOTES; 
THE FOLLOWING DRAWING 
SHOWS THAT PLURAL 
RECORDS OF TABLE1 ARE 
RELATED TO ONE RECORD 
OF TABLE2. 



TABLE 1 




TABLE2 





FIG. 4 



AP 
60 



APUserl 



MULTI-DATABASE 
INTEGRATING UNIT 30,-' 



VT1 : VIRTUAL 
TABLE VT1 



401 



402 



DB1 User1 



DB2_User2 



DBMS1 40] 



'^BMS2^ 



403 



404 



M_ID 


VIRTUAL 
TABLE NAME 


DBMS 
NAME 


DBMS_UID 


1 

2 


VT1 
VT1 


DBMS1 
DBMS2 


1 (DB1 UserD 
3 (DB2_User1) 



ACCESS PRIVILEGE MAPPING 25 



DEFINITION INFORMATION DB 20 

FIG. 5 







MULTI-DATABASE ^ 
INTEGRATING 


DB1_User1^ ^ 










AP 
60, 




UNIT 30 


DB2_User2^ ^ 






501 

-4 


502 

11 i 


503 


504 

( :^ 



^^BMSI^ 



DBMS2 50j 



MJD 


USER 
NAME 


DBMS 
NAME 


DBMS_UID 


1 

2 


AP User1 
AP User1 


DBMS1 
DBMS2 


1 
3 



ACCESS PRIVILEGE MAPPING 500 



DEFINITION INFORMATION DB 20 



FIG. 6 



AP 
60 





MULTI-DATABASE 
INTEGRATING 

UN'^ 30 


DB1_User1^ f 




DB2 User2 ^ 




■i 


601 602 

— f- f ' 


603 

' -l^ 





MJD 


DBMS 
NAME 


DBMS_UID 


1 
2 


DBMS1 
DBMS2 


1 
3 



''^BMS2 ^ 



ACCESS PRIVILEGE MAPPING 600 



DEFINITION INFORMATION DB 20 



FIG. 7 



DEFINITION 
UNIT 10 



C START ^ 



DEFINE DBMS 
INFORMATION 






DEFINE USER INFORMATION 
IN MULTI-DATABASE 
INTEGRATING SYSTEM 






DEFINE VIRTUAL 
TABLE DEFINITION 






DEFINE VIRTUAL 
TABLE ACCESS PRIVILEGE 






ACCESS PRIVILEGE 
. MAPPING DEFINITION 11 








MATCHING CHECK IN 
ACCESS PRIVILEGE MAPPING 
DURING DEFINITION 12 





701 



END 



FIG. 8 



MULTI-DATABASE 
INTEGRATING 

^N'T' 30 



START 







WRITE DEFINITION 
DB TO MEMORY 



-801 



MATCHING CHECK IN 
ACCESS PRIVILEGE MAPPING 
DURING EXECUTION 31 



802 



803 

/Connection request 

Rn X FROM AP ? 



805 



USER AUTHENTICATION 
PR OCESSING 

i 

"USER AUTHENTICATION^ 
SUCCESSFUL ? / 

\ YES 



NO 



SET UP CONNECTION 
BETWEEN AP AND DATA 
INTEGRATING UNIT 



^806 



807 



808 



809 



SQL REQUEST 
FROM AP ? 



NO 



I YES 



VIRTUAL TABLE 
ACCESS PRIVILEGE 
DECISION 32 



/DECISION CONCLUDED"^ 
X SUCCESSFULLY ? y 

i YES 



VIRTUAL TABLE 
ACCESS PRIVILEGE 
CONVERSION 33 



NO 



-810 



811 



INTEGRATE CONNECTION 
TO RESPECTIVE DBMS s, 
SQL EXECUTION AND 
EXECUTION RESULTS 



END 



FIG. 9 



ACCESS PRIVILEGE 
MAPPING DEFINITION 11 



START 



J 



DIPLAY VIRTUAL TABLES AND 
USER NAMES ON INTEGRATION- 
TARGET DBMS SIDE IN 
TABULATED PICTURE FORM 



AUTOMATIC MAPPING 
BETWEEN VIRTUAL TABLES 
AND DBMS USER NAMES 



-901 



-902 



MANUAL MAPPING BETWEEN 
VIRTUAL TABLES AND DBMS 
USER NAMES 






STORE MAPPING 
RESULTS 







-903 



-904 



FIG. 10 



MATCHING CHECK IN 
ACCESS PRIVILEGE MAPPING 
DURING DEFINITION 12 



START 



CONFIRM USER NAMES ON 
INTEGRATION-TARGET DBMS SIDE 



-1001 



DERIVE MATCHING CONDITIONS 
FROM VIRTUAL TABLE DEFINITIONS 
AND VIRTUAL TABLE 
ACCESS PRIVILEGES 



ACQUIRE ACCESS PRIVILEGE 

INFORMATION FROM 
INTEGRATION-TARGET DBMS s 








CONFIRM MATCHING 
IN ACCESS PRIVILEGE MAPPING 








DISPLAY PICTURE IN 
CORRECTING-PORTION 
DISTINGUISHABLE FORM 








RECEIVE INPUT FOR CHANGING 

USER AT CORRECTING 
PORTION AND CORRECT USER 









FIG. 11 



MATCHING CHECK 
IN ACCESS PRIVILEGE MAPPING 
DURING EXECUTION 31 



START 







CONFIRM USER NAMES ON 
INTEGRATION-TARGET DB SIDE 






DERIVE MATCHING CONDITIONS 
FROM VIRTUAL TABLE DEFINITIONS 
AND VIRTUAL TABLE 
ACCESS PRIVILEGES 






ACQUIRE ACCESS PRIVILEGE 
INFORMATION FROM INTEGRATION- 
TARGET DBMSs 






CONFIRM MATCHING IN 
ACCESS PRIVILEGE MAPPING 



-^1101 



-1102 



-1103 



-1104 



DETECT RESTORATIVE 
INTEGRATED 
DBMS USER NAMES 



CORRECT ACCESS PRIVILEGE 
MAPPING INFORMATION 



-1105 



-1106 



DETECT AFFECTED VIRTUAL 
TABLE ACCESS PRIVILEGES 







END 



3 



-1107 



FIG. 12 



VIRTUAL TABLE ACCESS 
PRIVILEGE DECISION 

32 



^1201 



BY REFERRING VIRTUAL 
TABLE ACCESS PRIVILEGE 
-^MAKE DECISION AS TO WHETHER 
USER CONCERNED IS GRANTED 
RIGHT TO OPERATE VIRTUAL 
TABLE TO BE OPERATED 

\ YES 

^SMATCHED ACCESS PRIVILEGE ? 



YES 



1204 




DESIGNATED "MISMATCHING 
HAS OCCURRED IN ACCESS 
PRIVILEGE DEFINITION DURING 

EXECUTION" TO ERROR 
MESSAGE AND MAKE VIRTUAL 
TABLE ACCESS PRIVILEGE 
DECISION UNSUCCESSFUL 



MAKE VIRTUAL 
TABLE ACCESS PRIVILEGE 
DECISION SUCCESSFUL 



1203 

/ 

DES1GNATE"ACCESS 
PRIVILEGE CONCERNED IS 
NOT DEFINED" TO ERROR 
MESSAGE AND MAKE 

VIRTUAL TABLE 
ACCESS PRIVILEGE 
DECISION UNSUCCESSFUL 



END 



FIG. 13 



VIRTUAL TABLE 
ACCESS PRIVILEGE 



CONVERSION 



33 



1401 



1402 



START 







BY REFERRING DBMS USER 
INFORMATION, ACQUIRE USER 
NAMES AND PASSWORDS FOR 
INTEGRATION-TARGET DBMS s 







END 



FIG. 14 



-1301 



REGISTRATION AUTOMATIC MAPPING 





DBMS 
NAME 


DBMS1 


DBMS2 


USER 
NAME 


DB1_USER1 


DB1_USER2 


DB2_USER1 


DB2_USER2 


VIRTUAL 
TABLE NAME 












VT1 




o 




O 




VT2 






O 




o 


DB1 Userl 
VT3 




O / 









1403 



1404 















in 






LU 

o 






LU 






> 






a: 






DL 






CO 






<o 






LU 






o 






o 






< 






CO 


















Q 








V 



CD 



< =» 
3 



_l Q. ^ 

< o 

3 W uj 
I- <^ Q 
S LU 

> O 
< 



<> 



m 

Ola: 




J O C3 



ck: LU 



W O 
LU 

a: ^ 

O u- 



LU O 
LU LO 



CO < 



LU ^ 

^ o 



UJ CM 
_J 

< o 



> 



RTUAL TABLE 
OPERATING 
RIGHT 


elect,update| 


> 


CO 


USER 
NAME 


|APUserl| 


VIRTUAL 
TABLE NAME 


1 VT1 1 


Q 




VA 





z 
o 



FIG. 16 



REGISTRATION AUTOMATIC MAPPING 



VIRTUAL TABLE 




DBMS USER 



1601 



VT2 



1602 



VT3 


COLUMN 


DATATYPE 


A 


VC3_1 
VC3_2 
VC3_3 


CHARACTER 

STRING 

NUMERICAL 

VALUE 

CHARACTER 

STRING 


▼ 


^1 


► 



DBMS1 



DB1 USER1 



DB1_USER2 



DBMS2 





DBM2 USER1 


REAL 
TABLE 


RIGHT 


A 


RT2 1 
RT2 2 
RT2 3 


SELECT 
SELECT 
UPDATE 


T 


-^1 


► 



1603 1604 1605 



1606 



1607 




Q 

Q 
LU 

a: 
o 



gag 

o ^ "' 



LU O 

> o 
< 



LU O . 



UJ : 



P ^ 

o 
< 




LU 

o 

mO 
l-u_ 



PRIVILEGE 
PING 25 




CL 




CO < 




CO ^ 




LU 

o 




o 




< 





00 


CM 


CNJ 


LU CM 


-z. 


_1 


o 


OQ Z 


USER 
ORMAT 




ii 


LU 

z 






> 



IRTUAL TABLE 1 
OPERATING 1 
RIGHT 1 


SELECT.UPDATE III 


> 






USER 
NAME 


lAPUser 


VIRTUAL 
TABLE NAME 


1 VT1 1 


9 




VA 





UJ OQ 



FIG. 18 



AP 
60a 








AP 
60b 







INTEGRATED 
DBMS 

1710a 


— H 











DBMS2 50 



INTEGRATED 
DBMS 

1710b 












DB 


-J 



DBMS3 60 



DBMS 
INFORMATION 21 



USER 
INFORMATION 23 



VIRTUAL TABLE 
DEFINITION 22 



ACCESS PRIVILEGE 
MAPPING 500 



VAJD 


VIRTUAL 
TABLE NAME 


USER 
NAME 


VIRTUAL TABLE 
OPERATING 
RIGHT 


1 


VT1 


APUserl 


SELECT.UPDATE 



VIRTUAL TABLE ACCESS PRIVILEGE 24 



INTEGRATION ^^^^ 
REPOSITORY SYSTEM 1810 



DEFINITION UNIT 10 



ACCESS PRIVILEGE 
MAPPING 
DEFINITION 11 



MATCHING CHECK IN 
ACCESS PRIVILEGE 
MAPPING DURING 
DEFINITION 12 



DEFINITION DB 20 



;CORRESPONDENCE BETWEEN DATA 
— ;FLOW OF DATA 



